Cytomegalovirus-induced salivary gland pathology: AREG, FGF8, TNF-α, and IL-6 signal dysregulation and neoplasia.
Mucoepidermoid carcinoma (MEC) is the most common malignant tumor originating in major and minor salivary glands (SGs). Although the precise multifactorial etiology of human SG-MEC is largely unknown, we have recently shown that cytomegalovirus (CMV) is an important component of MEC tumorigenesis. Despite the well-documented overexpression of the EGFR → ERK signaling pathway in SG-MEC, there has been limited to no clinical success with inhibition of this pathway. Using our previously characterized mouse model of CMV-induced SG dysplasia/neoplasia, we report that inhibitors of the EGFR → ERK pathway do not ameliorate or rescue well-established pathology, either singly or in combination, but they do inhibit the evolution of progressive pathogenesis ("disease tolerance") in the face of mounting CMV burden. Failure to rescue SG pathology, suggested a possible increase in the ligand levels of alternative pathways that share cell proliferation and survival effectors (e.g. ERK and PI3K). Here we present evidence of a highly significant upregulation of ligands for the EGFR, FGFR, IL-6R, and TNFR signaling pathways, all of which converge upon the Raf/MEK/ERK amplifier module. This explains our finding that even in the presence of the highest nontoxic dose of an ERK phosphorylation inhibitor, pERK is undiminished. Given the considerable pathway crosstalk, a deep understanding of subversion and dysregulation of the SG interactome by CMV is a priori quite daunting. Circumventing this dilemma, we present evidence that concurrent inhibition of ERK phosphorylation (U0126) and CMV replication (acyclovir) obviates progressive pathogenesis and results in complete SG rescue (tumor regression). These findings provide a mechanistic foundation for potential clinical trials that utilize similar concurrent treatment with extant FDA-approved drugs.